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Description 

T "*-KKSStio» relates to kt« polymete «W» ere soluble in .queoue .Win. medium to provide 
IblckenetX™ "in .queoue eortng compositions, especlelly l.tex oe.nB. 

St^Ts^^^^ 

hydrolytic stability. thickeners which are carboxyl-functional emulsion copolymers, 

From the standpoint of alkali soluble thckenerswnicn are car y percent of a 

reference is made to U.S. Pat. No. 4.384 096 'ssued May 17 198 ^J^^SJ^St percent of a 
monoethylenic carboxylic acid is copo^menze I ,n aqueous «mu^ on wrth i o nonionic vjny( 

monoethylenic monomer, typified by a monovmyl ^iv ana i " |lcormethacryllc ac id. 

characteristics as a result of a Ikali ~'"^'^: h , ckener8 for a , ueo u S systems which are highly efficient 
whi^S 

SteH soluble anionic latex polymers which possess these des.red charactenst.es. 

Disclosure of Invention . H thickener is an aqueous emulsion copolymer of: 

'^S^SSf^^ ^ of 3 -^hylenlcaHy unsaturated monomer 

lacking surfactant capacity, typically ethyl J*^-*"* of . nonionic uret hane monomer which is the 
(C) about 0.5-60. preferably 10-60. we. *™2£irrt ' with a monoethylenically unsaturated 
urethane reaction product ° f o a benzyl 
monoisocyanate, preferably one lacking i ester 9«"JP» ' „„|' P e s we || kn0 wn and are usually ethoxylated 
isocyanate. The monohydric > nonionic ^surfactanU are ^^^M^SSkm of the molecule. The 
hydrophobes containing ^^^S' 6 ™^ containing at least 6 

hydrophobes are usually an aliphatic alcohol or alkyi P^ n °' ^ n ' c Y hese surfactants are illustrated by 
Jrbon atoms provides the hydrophobic PO-^on of ^ ~ l J^J^ a ™™ e £ ble in commerce and 

and (D , from 0 up to about 2 weight 

and diallyl benzene. 

The preferred surfactants have the formula: 

R-O-fCIV-CHR'O *b-H:H 2 -CH 2 0 *H 
in which R is an alky, group containing 6-22 carbon 

sSo^rist 

and n + m = 6 — 150. warinus nrocedures. so the urethane reaction 

*me e.thetm.a. by »«>, section m we o( 

thicken due to association), and this may account for the -Lotion are not esters with 

described by patent 4,079,028. rrtn nivm e rized in aqueous emulsion in this invention, a large 

^JS^lTifS" S—r — ■ V.tious oe-boxyuc eo« 



sa 



55 



50 



10 



15 



20 



25 



30 



35 



40 



EP 0 173 109 B1 

monomers can be used, such as acry.ic ^. 

acid is presently preferred. This large proport.o o acid s essenfca to P^(» P Y 
will solubilize and provide a thickener ^hen reacted w.th » «™^JJ£° defjn Y edi of a m0 noethylenic 
The polymer must also conta.n a P«PJ ^^SSSnS provide water insoluble 
monomer which has no surfactant charartenst.a Jhe preferrec £ sucn as ethy , 

polymers when homopolymerized and are »«^ a Jf d b V ^Q^rSSSi which can be used are 
acrylate, butyl acrylate or the monomers are 

in this invention than it was in the prior art noted prewous Jy. iatjon witnin the formu la 

The monohydricnonionic surfactant component is subject tc ^»£ er ™ . polyethoxylate chain 
presented previously. The essence of the surfa «f* 

(which may include some polypropoxylate 8™$*"^ unsaturated 
When the hydroxy-terminated polyethoxylate ^^^^^^'^Bbi^ urethane in which a 
monoisocyanate. as has a urethane linkage, 

polyethoxylate structure is associated with a ' jd th j cke ners provide superior 

In this invention it has been found that alkali ««*^^Ehlh. orimary thickening mechanism is 
thickening action when urethane linkages are . presen .even though he primary c g ^ 
alkali solubilization of a polycarboxy ^^'jaBK"^ group, and when preferred 

of the urethane group is superior to *^Jg«J^ r ^^ £ aque0 us alkaline mediums as found in 
urethane monomers are used, this ? r ™ d " f*^ 8 JSSfSkSnpSidB of time prior to use. 
aqueous coating compositions, which are ^^S!SmdSSSlS*» "°" ionic uretnane monomer 
The monoethylenica ly unsaturated ^^'^'^^mTba employod. such as acrylate and 
is subject to wide variation. Any copolymenzable by a || y | a lcohol. These, 
methacrylate unsaturation One may also _i.se ^^^^^SSLa ^ ^acting a C^-C 4 
preferably in the form of an h Ydroxy-funct.onal de^ 

monoepoxide, like ethylene ox.de, propylene ox.de or butylene ox.ae, ^ JExvsnstft such as toluene 
form an hydroxy ester, are reacted in eq— W« !SSSIS£SXSSL^ is styryl. 

SnT P r a i^ u — d — e ,acks 

the T^^^ 

examples. To obtain an estimate of *.ctomn B effle «g' ^VCalSkalfis ammonium hydroxide, but 
about 1% solids content and hen neutralized with alkal . The usua ^ai. nBUtra , i2at ion. The 

nonionic urethane monomers of this invention. 
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nitrogen sparge, and condenser including | a Dean-Stork .trap i is ««B"° » g contents are 

collected in the Dean-Stark Trap ^^'S^VoBan Stark trap is replaced with a condenser, and the 
The reactor contonto are Jen ^^ 0 ^^SS nil Je6 air sparging, 0.02 g methoxy- 
nitrogen sparge is switched to an air sparge Tor 13 n """ . g97 of a | Dha a lpha-d methyl-m- 

"T^ai product is . white wax in appearance with ^J^^^^^ "* 
of the original ethylenic unsaturation retained This product ''ZS!SS£l^S£^ ^ Table 

For purposes of comparison, the following Example is illustrative of E »mpN2 a tnro g 
II for the preparation of an alkali-soluble thickener containing no urethane monomer. These 
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disp ,av poor performance because they possess ^ viscosity, have poor thickening efficiency, 
and provide poor flow leveling properties in latex paints. 

Example 2 

,c °-ri ~ - * ^iwss? **** 525 5 9 deM! * d wa "" The 

and 244.7 g methacrylic acid. mftnnmpr nre-emulsion is charged to the reactor 

Uldw . nitrogen blank*, MM 9 ^^^T^ZS^Swm to about 8BC and (*«' 
followed by 1<L0 g of 5K sodium ^" a 'f *f n u ""J""s°o„ is started .nd eominued over 2.5 hours 

°*T«7™or^^ 

spindle at igg rpm). pH of 2.8, d»d ""•"•J 2*1. SUlr WMeTo <»*•> «**" is obtain* «*b 
™'C^O=!^ 

™1£ ,o„o„,ng Exaropte is ^JX&J^2SLttKXR " "' " 
alkali-soluble thickeners prepared from the uretnane mo™. 

Example 3 

(Preparation of an Alkali-Soluble ^^^^Z^^. nitrogen inlet, thermoregulated 

deionized water, 81 .6 g sulfonated octyl phenol ethoxylate conwining aoo mo nomer 

monomer prepared in ExamPje 1. mo nomer pre-emulsion is charged to the reactor 

as Under a nitrogen blanket. 145.0 g (10%) ot tne m °" om e x 0t herm to about 85°C. and after cooling 
35 followed by 10 g of 5% s°*um Persu.^ progressively over 2 5 

Spind,C i 1 JBtll a°1 % acTe SSUS Silt" '£*r. P . clear solution is obtained with 
SfSSSSS^i SSX (No. 3 spindle at 10 rpm). 
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TABLE I 

EXAMPLES OF NOVF T- HRETHANE MONOMERS 
REACTANTS 

Mono- Ethox ylated Surfactant Used 

Ethylene oxide 

Hydrophobe 
Nonyl -Phenol 

'Nonyl -Phenol 1 
Nonyl-Phenol 3 
Nonyl-Phenol 5 
Nonyl-Phenol . 10 
Octyl-Phenol 4 
Dinonyl-Phenol 4 
Dinonyl-Phenol 1- 
Lauryl CC12) J 
Stearyl (C18) • 
Oleyl (C-18) * 
Nonyl-Phenol ! 
The Surfactants used in the above Table are: 
Example No. Trade Name 

X . A Igepal CO-630 

!-B X 8 e P al C °- 730 

Igepal CO-880 

l.D Igepal CO-970 

X . E Igepal CO-990 

x .p Igepal CA-890 

lmQ Igepal DM-880 

1-H Igepal DM-970 

j. I Siponic L-25 

Siponic E-15 

1-K Emulphor ON-870 



Example 


Isocyanate 


No. 


Used 


1-A 


M-TMI 


1-B 


M-TMI 


1-C 


M-TMI 


1-D 


M-TMI 


1-E 


M-TMI 


1-F 


M-TMI 


1-G 


M-TMI 


1-H 


M-TMI 


1-1 


M-TMI 


1-J 


M-TMI 


1-K 


M-TMI 


1-L 


IEM 



1 



. L Igepal CO-970 
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Table II 

PREPARATIONS OF ALKALI -SOLUBLE LATEX THICKENERS 

USING EXAMPLE 1-D UR ETHANE MONOMER 
Thickener Monomer Composition 1* Aqueous 

Solution 

Urethane Ethyl Methacrylic Viscosity 

Example Monomer Acrylate Acid at PH 9 

(No.) (Wt. %) (Wt. h) (Wt. t) (m'Pa-s) 

2-A** None 25 75 52 

2-B** None 40 60 70 

2-C** None S5 4S 96 

2- D** None 70 30 220 

3- A 5 45 50 470 
3-B 5 50 4S 400 
3-C 10 35 55 764 
3-D 10 40 SO 1220 
3-E 10 50 40 1375 
3-F 10 55 30 1553 
3-G IS 25 60 268 
3-H IS 35 SO 1730 
3-1 15 40 45 2025 
3-J IS 4S 40 2140 
3-K 15 55 30 2575 
3-L 15 65 20 1416 
3-M 15 70 15 178 
3-N 20 SO 30 4880 
3-0 25 30 45 3400 
3-p 2S 35 40 5680 
3-Q 25 * 40 35 7350 
3-R 25 SO 25 4400 
3-S 30 25 45 5180 
3_T 30 40 30 6100 
3-U 45 25 30 880 

Cellulosic" 2196 
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Example 
(No.) 
2-A** 
2-B** 
2-C** 
2-D** 



TABLE II CONTINUED 
Properties In An Interior Flat Paint 



Thickening 
Efficiency 
(Dry Lbs.*) 

32.42 

20.52 

22.48 

23.04 



Brush Drag 
Viscosity 
(Poise) 
1.85 
2.17 
2.39 
2.43 



Leveling 
Viscosity 
(Poise) 
3523 
3555 
2607 
3444 



3-A 
3-B 
3-C 
3-D 
3-E 
3-F 
3-G 
3-H 
3-1 
3-J 
3-K 
3-L 
3-M 
3-N 
3-0 
3-P 
3-Q 
3-R 
3-S 
3-T 
3-U 
Cellulosic 



vx 



12.87 
11.93 
9.72 
9.00 
9.30 

11.86 
8.01 
8.02 
7.97 
8.72 
13.50 
22.34 
7.96 

7.16 

7.80 
6.92 
7.55 
8.79 
7.00 



2.14 
2.36 
2.17 
2.31 
1.95 

2.17 
2.45 
2.27 
2.10 
2. IS 
1.30 
1.29 
2.10 

1.98 

1.46 
1.53 
1.29 
2.43 
0.96 



1801 
1501 
1659 
2686 
2686 

1975 
2038 
2449 
2054 
3729 
5609 
6636 
2054 

1975 

2528 
1248 
1375 
1122 
2212 



•Number of pounds (1 lb = 0.453 kg) of material which must be added to 378.5 1 (100 gallons) of latex paint 
to provide 92—96 KU Stormer Paint Viscosity; 1 Poise = 10~ 1 Pa-s 
Cellulosic is Natrosol® 250 HBR, a hydroxyethyl cellulose from Hercules Inc. 
••Comparative 
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TABLE III 

ATuyp PYAMPLES OF AjJ^ SOLUBLE THICKENERS 
USING URETHANE MONOMERS F ROM TABLE I 
Urethane TMrkaner Monomer 1* Aqueous 

Thick- Monomer Composition Solution 

ener Example Urethane Ethyl Metha- Viscosxty 
Example Used Monomer Acrylate crylic at PH 9 

Acid 

t ) (mPa-s) 
417 
1272 
62S 
1550 
477 
969 
2256 
1480 
10053 
17160 
6680 
29600 
3080 
752 
1830 
1066 



(No.) 


(NO.) 


(Wt.t) 


(wt.t) 


iwt • 


4 


1-A 


10 


50 


40 


5 


1-A 


25 


50 


25 


6 


1-A 


10 


40 


SO 


7 


1-A 


25 


35 


40 


8 


1-B 


10 


SO 


40 


9 


1-C 


10 


so 


40 


10 


1-E 


10 


SO 


40 


11 


1-F 


10 


SO 


40 


12 


. 1-G 


10 


50 


40 


13 


1-G 


25 


SO 


25 


14 


1-G 


10 


40 


50 


15 


1-G 


25 


35 


40 


16 


1-H 


10 


50 


40 


17 


l-I 


10 


SO 


40 


18 


1-K 


10 


50 


40 


19 


1-L 


10 


SO 


40 
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TABLE III CONTINUED 






U re thane 


Properties In 


An Interior 


Flat Paint 




Monomer 








C ** w 1 


Example 


Thickening 


Brush Drag 


Leveling 


Fy amol e 

X* A flUl yi X. \» 


Used 


Efficiency 


Viscosity 


Viscosity 


( No. 


(No. ) 


(Dry Lbs*) 


(Poise) 


(Poise) 


A 
*t 


1-A 


9.56 


1.66 


3081 


5 


1-A 








6 


1-A 


9.85 


1. 88 


"1896 


7 


1-A 


7.95 


1.05 


1722 


Q 

o 


1-B 

X a 


9.92 


1.75 


3160 


Q 


1-C 

X 


8.81 


2.25 


4266 


1 0 


1-E 


10. 2S 


1.82 


6794 


11 


1-F 


8.09 


1,89 


148S 


1 2 

X X 


1-6 


8.52 


2.20 


2171 


13 


1-6 






-- 


14 


1-6 


6.82 


1.31 


2007 


15 


1-6 


4.74 


1.15 


1896 


16 


1-H 


7.73 


1.47 


3444 


17 


1-1 


8.52 


2.20 


2171 


18 


1-K 


8.80 


1.09 


3350 


19 


1-L 


9.45 


2.04 


1438 


* see 


note in 


Table II. 







Claims 

1 A nonionic urethane monomer which is the urethane reaction product of a monohydric nonionic 
^oSnHr^^ -id monohydric nonionic surfactant 

has the formula: R-O+OV-CHR'O fe-fCH^-C^O h» 

jSffl reacted wtth alpha, alpha-dimethyl-m-isopropenyl benryl 
hydroxide. 
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5 Patentanspruche 

darstellt. A «cr>r..rh 1 worin das monohydrische nichtionische Tensid die 

2. Nichtionisches Monomer nach Ansprucn 1, worm oas munu y 

Forme! 

R _04^H 2 -CHR'0 fe"KHr-CH 2 0 tjtH 
«, «* R .in. AIM^ppe - . '» J~SSESi « tWSrSf" 

SSSTJi £i£& a J£^S> — — - - " '* " nd da8 " + m 

« 6 bis 150. . d einwertige nichtionische Tensid ein Ethoxylat 

ST "JkSS Sp*a-DimetM^ aus: 

4. Alkalilosliches Verd.ckungsm.tte , ^^^J^HShwJA^ Carbonsaure, 
ISrr 20 7 °bir W 80 % K^TT!^^ Monom- ohne 
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Revendications 

, thflnnfl nnn ioniaue aui es t |e produit urethanne d'une reaction entre un tensioactif 
monohydrique a pour formule: 

R-0-(-CH 2 -CHR'0 fe-K:H 2 -CH 2 0 VH 
dans .aque..e R est un groups a.ky.e com^jte-J atc.es de 
Sfn= e r y ?nT^ 

isopropenYJbeii^liso^anate. cop olymere en emulsion aqueuse de: 

tenS ia^iron 0,5-60% en poids d'un monomere urethanne non Sonique ^'°"J^ e n v u e " dication 1 ' rt 

d'ethyle, present en une quantite de 30-65% en poids. 
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